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AN INTERMEDIATE STEERING COLUMW 

Technical Field 

The present invention relates to an intermediate 
steering column for a vehicle. 

Background o f the Invenfeir^n 

An intermediate steering column of a vehicle is 
connected with a steering wheel and a steering 
mechanism. Upon rotation of the steering wheel, the 
intermediate steering column rotates to actuate the 
steering mechanism. The steering mechanism turns 
steerable wheels of the vehicle when actuated. 

The intermediate steering column includes first 
and second shafts which are axially movable relative to 

each other. The f±r=;i- <3h = -F-(- • 

iirst shaft is connected with the 

steering wheel by a first U-joint. The second shaft is 
connected with the steering mechanism by a second 
U-joint to actuate the steering mechanism upon rotation 



of the second shaft. The intermediate steering column 
extends through the engine compartment on a side of a 
firewall of the vehicle opposite from a passenger 
compartment. Accordingly, the intermediate steering 
column can be in the way when the engine is being 
worked on. 

Summary of the Invention 

The present invention is an intermediate steering 
column for a vehicle having a firewall. The 
intermediate steering column includes a first U- joint 
connectable with a steering wheel of the vehicle. A 
first shaft is pivotally attached to the first U-joint 
and rotatable about a longitudinal axis of the first 
shaft upon rotation of the first U-joint. A second 
shaft is drivingly connected to the first shaft and has 
a slip joint connection with the first shaft permitting 
relative axial movement of the first and second shafts 
while maintaining a rotary drive connection between the 
first and second shafts. A second U-joint is pivotally 
attached to the second shaft and connectable with a 
steering mechanism of the vehicle. 

The first shaft includes first and second shaft 
parts. The first shaft also includes a quick 
disconnect joint between the first and second shaft 
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parts permitting disconnection of the first and second 
shaft parts. The first and second shaft parts can be 
quickly disconnected to permit pivoting of the first 
shaft part relative to the first U~joint to a first out 
5 of the way position and pivoting of the second shaft 

part relative to the second U-joint to a second out of 
the way position. Accordingly, the shafts of the 
intermediate steering column can be quickly 
disconnected and moved to out of the way positions to 
10 permit easy access to the engine compartment of the 

vehicle . 

Brief Description of the Drawings 

The foregoing and other features of the present 
invention will become apparent to one skilled in the 
15 art to which the present invention relates upon 

consideration of the following description of the 
invention with reference to the accompanying drawings, 
in which: 

Fig. 1 is a schematic pictorial view of an 
20 intermediate steering column constructed in accordance 

with a first embodiment of the present invention; 

Fig. 2 is a schematic side view of a portion of 
the intermediate steering column of Fig. 1; and 
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Fig. 3 is a schematic sectional view of a portion 
of an intermediate steering column constructed in 
accordance with a second embodiment of the invention. 

Description of the Invention 

5 The present invention relates to an intermediate 

steering column for use in a steering system for 
turning steerable wheels of a vehicle. As 
representative of the present invention. Fig. 1 
illustrates an intermediate steering column 10. The 

10 intermediate steering column 10 turns steerable wheels 

(not shown) upon rotation of a steering wheel (not 
shown) by a driver of the vehicle. 

An upper steering column 12 is connected with the 
steering wheel (not shown) and rotates with the 

15 steering wheel. The upper steering column 12 extends 

through a firewall 14 that separates a passenger 
compartment 15 and an engine compartment 16 of the 
vehicle, as known in the art. The upper steering 
column 12 could include a pair of steering column 

20 members which are axially movable relative to each 

other. The upper steering column 12 has at least one 
steering column member 18 which is connected with the 
intermediate steering column 10. The intermediate 
steering column 10 includes first and second shafts 28 
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and 30 which are axially movable relative to each 
other. The shafts 28 and 30 rotate together about a 
common axis 32 of the shafts 28 and 30. 

One end of the shaft 28 is connected with a 
5 steering mechanism (not shown) . The steering mechanism 

may have any construction known in the art. The 
steering mechanism, when actuated;, turns the steerable 
wheels (not shown) of the vehicle as is known in the 
art . 

10 The steering mechanism is connected to a 

U-joint 36. A yoke 38 of the U-joint 36 is connected 
to the shaft 28. The shaft 28 can pivot relative to 
the steering mechanism and the U-joint 36 about a pivot 
axis extending transverse to the axis 32 of the 

15 shaft 28. When the shaft 28 rotates, the steering 

mechanism is actuated to turn the steerable vehicle 
wheels. The shaft 28 extends into a tubular shaft part 
of the shaft 30. The shaft 28 rotates upon rotation of 
the shaft 30 about the axis 32. 

20 The shaft 30 is drivingly connected to the 

shaft 28 and has a slip joint connection 42 with the 
shaft 28. The slip joint connection 42 permits 
relative axial movement of the shafts 28 and 30 while 
maintaining a rotary drive connection between the 



shafts. The slip joint connection 42 may have any 
construction known in the art. 

An axial end portion 50 of the shaft 30 is 
connected to a yoke 52 of a U-joint 54. Another 
yoke 56 of the U- joint 54 is connected to the column 
member 18 of the upper steering column 12. The 
shaft 30 can pivot^ relative to the U-joint 54 about a 
pivot axis extending transverse to the axis 32 of the 
shaft 30. When the column member 18 rotates, the 
shaft 30 and the shaft 28 rotate about the common 
axis 32. Although the U-joint 54 is shown in the 
engine compartment 16 on a side of the firewall 14 
opposite from the passenger compartment 15, it is 
contemplated that the U-joint could be located on a 
side of the firewall opposite the engine compartment 
with the shaft 30 extending through the firewall. 

When the steering wheel rotates, the upper 
steering column 12 rotates. Rotation of the upper 
steering column 12 causes rotation of the intermediate 
steering column 10. Rotation of the intermediate 
steering column 10 actuates the steering mechanism to 
turn the steerable vehicle wheels. 

The shaft 30 includes first and second shaft 
parts 60 and 52 interconnected by a quick disconnect 



joint 64. The quick disconnect joint 64 permits quick 
disconnection of the first and second shaft parts 60 
and 62. When the shaft parts 60 and 62 are 
disconnected from each other, the first shaft part 60 
can pivot relative to the U-joint 54 to a first out of 
the way position and the shaft part 62 along with the 
shaft 28 can pivot relative to the U-joint 36 to a 
second out of the way position. When the shaft 
parts 60 and 62 are pivoted to the out of the way 
positions, the engine compartment 16 of the vehicle can 
be easily accessed. 

The quick disconnect joint 64 (Fig. 2) includes a 
pair of bolts 70 extending through openings 72 in the 
first shaft part 60. The bolts 70 also extend through 
openings 74 in the second shaft part 62. Nuts 78 
threadably engage the bolts 70 to connect the shaft 
parts 60 and 62 together. 

The shaft part 60 has a surface 80 extending 
parallel to the longitudinal axis 32 of the shaft 
part 60 that engages a surface 82 on the second shaft 
part 62. The surface 82 on the second shaft part 
extends parallel to the surface 80 on the first shaft 
part 60. Accordingly, the shaft parts 60 and 62 can be 
quickly disconnected from each other by removing the 



bolts 70 to permit pivoting of the shaft parts relative 
to the U-joints 54 and 36 so that the engine in the 
engine compartment can be easily reached. 

An intermediate steering column 12 6 constructed 
according to a second embodiment of the present 
invention is illustrated in Fig. 3. The intermediate 
steering column 126 illustrated in Fig. 3 is generally 
similar to the intermediate steering column 10 
illustrated in Figs. 1-2 with a different quick 
disconnect joint between the first and second shaft 
parts. Accordingly, only the quick disconnect joint 
will be described in detail. 

A first shaft 128 of the intermediate steering 
column 126 includes first and second shaft parts 170 
and 172 and a quick disconnect joint 174 between the 
first and second shaft parts. The quick disconnect 
joint 174 permits disconnection of the first and second 
shaft parts 170 and 172. When the first and second 
shaft parts 170 and 172 are disconnected, the first 
shaft part can pivot relative to a first U- joint to a 
first out of the way position and the second shaft part 
along with another shaft connected with a steering 
mechanism can pivot relative to a second U-joint to a 
second out of the way position. 
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The second shaft part 172 includes a tubular 
end 178 into which an end 180 of the first shaft 
part 170 extends. A bolt 182 extends through 
openings 184 in the tubular end 178 of the second shaft 
5 part 172 and through an opening 186 in the end 180 of 

the first shaft part 170. A nut 188 threadably engages 
the bolt 182 to connect the first and second shaft 
parts 170 and 172 together. Accordingly, the shaft 
parts 170 and 172 can be quickly disconnected by 
10 removing the bolt 182 to permit pivoting of the first 

shaft part relative to the first U- joint and pivoting 
of the second shaft part relative to the second 
U- j oint . 

From the above description of the invention, those 
15 skilled in the art will perceive improvements, changes 

and modifications. Such improvements, changes and 
modifications within the skill of the art are intended 
to be covered by the appended claims. 



